Gastrointestinal neurofibroma usually develops as diffuse gastrointestinal involvement in neurofibromatosis type 1 patients. Only 4 cases of sporadic colonic neurofibroma in a patient without neurofibromatosis type 1 have been reported in the English literature. A 26-year-old female patient underwent colonoscopy, and a 4-cm-sized polypoid mass was identified in the sigmoid colon. Wedge resection of the mass showed a yellowish, hard submucosal tumor. Microscopically, the tumor was composed of wavy spindle cells, fibroblasts, and strands of collagen; the stroma showed scattered myxoid areas. The differential diagnoses included gastrointestinal stromal tumor, schwannoma, and neurofibroma. Immunohistochemistry for c-Kit, DOG (discovered on gastrointestinal stromal tumors)-1, smooth muscle actin, S-100 protein, and CD34 was performed. The tumor cells were diffusely positive for CD34 and S-100 protein, while they were completely negative for c-Kit, DOG-1, and smooth muscle actin. The final diagnosis was neurofibroma. Sporadic colonic neurofibroma is very rare. Given the diffuse positivity for CD34 and its rarity, colonic neurofibroma can be easily misdiagnosed as gastrointestinal stromal tumor. Recognition of this entity would be beneficial for pathologists to avoid misdiagnosis and unnecessary treatment.
Introduction
Neurofibroma is a benign nerve sheath tumor of the peripheral nervous system, consisting of a mixture of cell types including Schwann cells, perineural-like cells, and fibroblasts. It is classically associated with neurofibromatosis type 1 (NF1; von Recklinghausen disease). NF1 is a common neurocutaneous disorder occurring in 1 of 3,000 births, and is caused by a mutation in chromosome 17q11.2 affecting neurofibromin of the RAS GTPase activating protein family, a tumor suppressor gene [1] . Schwann cells were discovered to be the cells of origin for neurofibromas, but understanding the more complicated interplay of multiple cell types in tumorigenesis -specifically of recruited heterogeneous cell types such as mast cells and fibroblasts -has important implications for surgical therapy of these tumors [2] . Two of the following diagnostic criteria should be fulfilled to make a diagnosis of NF1: ≥6 café au lait macules; ≥2 neurofibromas of any type or 1 plexiform neurofibroma; freckling in the axillary or inguinal region; optic glioma; ≥2 iris hamartomas (Lisch nodules); bony lesions (pseudoarthrosis); or a 1st-degree relative with NF1 [3, 4] . It is an autosomal dominant disorder; however, sporadic inheritance has been noted as well. Gastrointestinal neurofibroma usually develops as diffuse gastrointestinal involvement in NF1 patients. Gastrointestinal involvement has been documented in 25% of patients with NF1, and most of the neurofibromas are located in the stomach and small intestine [1, 5] .
Sporadic neurofibroma is a tumor of the periphery of the peripheral nervous system and occurs most commonly in the extremities. Most of the localized, isolated neurofibromas occur sporadically, and approximately 10% of cases occur in the setting of NF1 [6] . They are relatively common -particularly at superficial cutaneous sites, where they present as localized, pedunculated growths [7] . In the colon, only 4 cases of sporadic neurofibroma have been reported in the English literature in a patient without NF1 [1, 3, 8, 9] .
We report a case of sporadic neurofibroma positive for CD34, one of the diagnostic markers of gastrointestinal stromal tumor (GIST). This rare case reminds us that CD34 is also positive in mesenchymal tumors other than GIST.
Case Report
A 26-year-old female patient underwent colonoscopy for a routine health checkup. She denied any past medical history or family history. She did not have any significant history or symptom of abdominal pain, diarrhea, constipation, melena, or hematochezia. Laboratory test results were within normal limits. In colonoscopy, a 4-cm-sized polypoid mass was identified in the sigmoid colon (Fig. 1a ). The endoscopic impression was that of a submucosal tumor with an intact mucosa of the lesion. There was no additional abnormal endoscopic finding for the rest of the colorectum. Subsequently, wedge resection of the mass was performed. Under gross examination, the cut surface of the mass was yellowish-white and hard (Fig. 1b) . The tumor had its epicenter in the submucosa ( Fig. 2a ) and was composed of wavy spindle cells, fibroblasts, and strands of collagen (Fig. 2b) . The stroma showed scattered myxoid areas. Based on these pathologic findings, the differential diagnoses included GIST, schwannoma, and neurofibroma. Immunohistochemistry for c-Kit, DOG (discovered on GIST)-1, smooth muscle actin, S-100 protein, and CD34 was performed. The tumor cells were diffusely positive for CD34 ( Fig. 2c ) and S-100 protein (Fig. 2d ), but totally negative for c-Kit, DOG-1, and smooth muscle actin. Therefore, the final diagnosis of the tumor was neurofibroma. The physician performed a thorough physical examination of the patient, with in-quiries about her family history, after the pathologic diagnosis of colonic neurofibroma. She had no café au lait spots, axillary freckling, other cutaneous lesion, or pigmented hamartoma of the iris. In addition, there was no family history suggesting NF1. Based on these observations, our case can be categorized as an isolated neurofibroma outside the setting of NF1.
Discussion
Neurofibroma of the digestive system is usually identified as part of NF1. Gastrointestinal involvement has been documented in 25% of patients with NF1, and most of the neurofibromas involve the stomach and small intestine, presenting as ganglioneuromas or neurofibromas [3] . Here we report a rare CD34-positive sporadic colonic neurofibroma, which may be misdiagnosed as GIST.
A pathologic diagnosis of neurofibroma presenting as a solitary colonic mass could be difficult, because of its rarity and features overlapping with those of other spindle cell neoplasms. However, an accurate diagnosis is clinically important, since it would be an initial manifestation of NF1 in patients without any other clinical manifestations of the disease [3] . In that case, a small but non-negligible potential for malignant transformation exists. Thus, an accurate diagnosis can lead to a proper clinical evaluation and management of patients with NF1.
Intestinal neurofibroma usually presents as colonic involvement in patients with NF1. As sporadic neurofibroma in the colon is extremely rare, it is important to exclude the possibility of a colonic manifestation of NF1. In this case, there was no physical sign or family history suggesting NF1. Based on these observations, our case can be categorized as an isolated neurofibroma outside the setting of NF1.
In the pathologic diagnosis of this rare tumor, immunohistochemistry is helpful in differentiating neurofibroma from the most common mesenchymal neoplasm (i.e., GIST) based on their morphologic similarity. In GIST, CD34 is expressed in 83% of cases [10] . According to a recent study conducted by Park et al. [11] , CD34 is positive in 42.5% of schwannomas and 80.2% of neurofibromas. Although CD34 is also expressed in schwannoma and neurofibroma, pathologic diagnoses of the less frequent schwannoma or neurofibroma can be missed and, instead, can be misdiagnosed as GIST. In this context, our case reminds us that CD34 is also positive in mesenchymal tumors other than GIST -and, although rare, the possibility of neurofibroma should be included in any differential diagnoses. In conclusion, we report a rare case of isolated CD34-positive neurofibroma without a history of NF1. The tumor had its epicenter in the submucosa (a, HE, ×40) and was composed mainly of wavy spindle cells (b, HE, ×100). On immunohistochemistry, the tumor cells were positive for CD34 (c, ×40; please see the internal positive staining in the capillaries located in the mucosa and the internal negative staining in the smooth muscle fibers of the muscularis mucosa) and S-100 protein (d, ×40; please see the internal negative staining in the muscularis mucosa).
